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REMARKS 



The present application relates to hybrid maize plant and seed 34M94. Claims 1-41 are 

currently pending in the present application. Applicant respectfiilly requests consider^.tion of the 
following remarks. 

Detailed Action 

A, Status of the Application 

Applicant acknowledges" tiiC objection to clainiS ij 5, 6, 7, 12 and 16 are Yviiho-ravVTi lu 
view of Applicant's amendments and remarks regarding the deposit of biological materials. 

B. Claims and Specification 

Applicant acknowledges the addition of new claims 42 tliiough 62, placed in the fonnat 
suggested by the claims faxed by Supervisory Patent Examiner Amy Nelson on August 2, 2002 
and again on November 15, 2002 by Examiner David Fox. The new claims do net add new 
matter as there is literal support for the claims in the originally filed specification (pages 40-52, 
specification). Finally^ Applicant submits that the Deposits section has been amended in order to 
properly include botli the hybrid maize plant 34M94 and the inbred parents GE56S044 and 
GE533486 within the deposit paragraph. The changes do not add new matter as there is literal 
support for the minor changes on page 7 in the originally filed specification. The specification 
has now been amended to connect these minor changes. 

Rejections Under 35 U.S,C , S 112. Second Paragraph 

Claims 9-11, 13-18, 21, 22-24, 26, 27, 29, 30, 31 and 32 remain rejected and newly added 
claim 40 stands rejected under 35 U.S.C- § 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which Applicant regards as the 
invention. This rejection is repeated for reasons of record in the Office Action mailed July 16, 



Claims 9, 13, 17, 22, 26, and 30 remain indefinite because the claims do not set forth any 
positive method steps leading to the maize plant at line 1 of the claims. The Examiner states it is 
unclear what the metes and bounds of the claimed methods are. 

Applicant has canceled claims 9, 13, 17, 22, 26, and 30, thus alleviathag this rejection. 
Applicant further acknowledges the addition of new claims 42 through 62, placed in the format 
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suggested by the claims faxed by Supervisory Patent Examiner Amy Nelson on August 2, 2002 
and again on November 15, 2002 by Examiner David Fox. The new claims do not add new 

matter as there is literal support' for the claims in the originally filed specification (pages 40-52, 
specification). 

The Examiner rejects claims 10, 14, 18, 23, 27 and 31 as indefinite for being dependent 
upon an indefinite claim. The Exam.irter states the limitations within said claims do not obviate 
the indefiniteness of the claim upon which they depend. 

Applicant has canceled claims 10, 14, I S, 23, 27 a^id 31, thiis alleviating this rcjection. 

Claims 11, 15, 19, 24, 28 and 32 remain indefinite because the phrases "excelJent grain 
yield potenrtaV'^ ''strong stalks" and "particularly suited... of tlie United States", for example, are 
relative and do not state the metes and bounds of the claimed invention. 

Applicant has canceled claims 11, 15, 19, 24, 28 and 32, tliereby alleviating this rejection. 

The Examiner rejects claims 16 and 29 as indefinite because a hybrid maize plant is not 
produced by a backcrossing technique. The Examiner further states it is unclear what the metes 
and bounds of these claims are. 

Applicant has canceled claims 16 and 29, alleviating this rejection. 

Claims 8 and 21 remain indefinite because the plant of claims 2 and 20, respectively, are 
not male sterile. Applicant's amendments to claims S and 21 are noted. The Examiner further 
states the claims remain indefinite because it is confusing to denote the fertile hybrid maize plant 
34M94 as male sterile. 

Applicant respectfully traverses this rejection. Applicant submits support can be found 
on page 13 of the specification* wherein it states "[i]t should be understood that the inbred can, 
through routine manipulation of cytoplasmic or other factors, be produced ui male-sterile form. 
Such embodiments are also contemplated within the scope of the present claims." Further, the 
specification states hybrid maize seed is typically produced by a male sterility system 
incorporating manual or mechanical detasseling" (page 2, specification). In addition^ the 
"detasseling process can be avoided by using cytoplasmic male-sterile inbreds" (page 2, 
specification). As taught in the specification there are several methods of conferring male 
sterility. Therefore, Applicant asserts that one skilled in the art would not find the terminology 
indefinite. In addition, claim 21 has now been canceled, alleviating this rejection. 
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Claim 40 stands rejected as the claim is directed to a 34M94 maize plant said plant being 
produced by a method wherein the exemplified 34M94 maize plant is crossed witli a second 

pbnt. The Examiner states the plant at claim 40 cannot be the maize plant of claim 2 designated 
34M94 or produced by the method of claim 3S, to which the instant claim is directed and only 
have 50% of its alleles fi'om the 34M94 maize plant of claim 2 tlms the Exammer concludes it is 
unclear what the metes and bounds of the claimed inventi on are. 

Applicant has canceled claim 40, thereby alleviating this rejection. 

In light of the above remarks. Applicant respectfiiUy requestG ■Fecoi:i5ideration and 
v^thdrawal of the rejections imder 35 U.S.C. § 112, second paragraph. 

Rejections Under 35 U.S.C. § 112. First Paragraph 

Claims 1 1, 15, 19, 24, 28, 32, 34, 39, 40 and 41 stand rejected under 35 U.S.C. § 112, 
first paragraph, as containing subject matter which was not described Ln the specification in such 
a way as to reasonably convey to one skilled in the art tliat the inventOT(s), at the time the 
application was filed, bad possession of the claimed invention. The Examiner states that claims 
11, 15, 19, 24, 29, 32, 39 and 40, limitations "wherein said maize plant has derived at least 50% 
of its ancestral alleles from 34M94" and "deriving at least 50% of its aucestral alleles from 
34M94" appear to be new matter. The Examiner concludes it is unclear from the instant 
specification that Applicant had contemplated such a claim limitation at the time of Applicant's 
invention. 

Applicant has now^ canceled claims 11, 15, 19, 24, 28, 32, 34, 39, 40 and 41, thus 
alleviating this rejection. Applicant has added new claims 42 - 62> placed in the format 
suggested by the claims faxed by Sopeivisory Patent Examiner Amy Nelson on August 2, 2002 
and again on November 15, 2002 by Examiner David Fox. Applicant believes the new claims 
come within the purview of the written description requirement and do not add new matter. 

The Examiner rejects claims 34 and 41 as the subject matter directed to producing double 
haploids of the described hybrid maize plant 34M94 appears to be new matter. The Examiner 
further notes that it is not specified where claims 34 and 41 are supported in the instant 
specification that Applicant had contemplated such a claim at the time of Applicant's invention. 

Applicant has canceled claims 34 and 41 , thereby alleviating this rejection. Applicants 
respectfully assert that the specification need not disclose what is well known in the art. See In 
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re Myers, 161 U.S.P.Q. 668 (CCPA 1969). In addition, Applicant is attaching herewith Wan et 
ai, "EfBcient Production of Doubled Haploid Plants Through Colchicine Treatment of Anther- 

Derived Maize Callus", Theoretical and Applied Genetics, 77:889-892, 1 989, which supports 
Applicant's assertion that producing double haploids is well known to one ordmarily skilled in 
the art and therefore does not have to be described in the specification. Applicant further submits 
the specification states "[p]lant breeding techniques known in the art and used in a maize plant 
breeding program include, but arc not limited to, recurrent selection backcrossing, pedigree 
breeding,, restriction length polymorphism enliaiiced selection, genetic marker eB.hanced selection 
and transformation" (page 3, specification). It is well imderstood to one ordinarily skilled in the 
art that double haploids are produced by the doubling of a set of chromosomes ( IN) from a 
heterozygous plant to produce a completely homozygous individual and that this is advatitageoiis 
because the process can eliminate the generations of seUlng needed to obtain a homozygous plant 
from a heterozygous source. Therefore, Applicant respectfiilly submits that new claims 47 and 
55 are definite. 

Claims 1 1, 12, 15, 16, 19, 24, 25, 28, 29 and 32 remain, rejected and claims 8-10, 13, 14, 
17, 18, 21-23, 26, 27, 30, 31 and 34-41 stand rejected under 35 U.S.C. § 112, first pai*agraph. 
The Examiner states tltis rejection is repeated for reason of record for claims 11, 12, 15, 16, 19, 
24, 25, 28, 29 and 32. Claims 9, 10, 13, 14, 17, 18, 22, 23, 26, 27, 30 and 31 are now mctuded m 
the rejection because these claims are broadly drawn to a method of using a mrdtitude of non- 
exemplified, uncharacterizcd breeding partners in an unlimited number of crosses, given the open 
claim language and the failure to specify that an Fl hybrid is produced. The Examiner fiorfher 
states that claims 8 and 21 are now included in the rejection because the specification does not 
describe a plant which is simultaneously male fertile and male sterile. 

Applicant has now canceled claims 11, 12, 15, 16, 19, 24, 25, 28, 29 and 32 and clahns 9- 
10, 13, 14, 17, 18, 21-23, 26, 27, 30, 31 and 34-41, thus alleviating this rejection. Applicant has 
amended claim 8 and added new claims 42 - 62, placed in the format suggested by the claims 
faxed by Supervisory Patent Examiner Amy Nelson on August 2, 2002 and again on November 
15, 2002 by Examiner David Fox. Applicant believes the new claims come within the purview 
of the written description requirement and do not add new matter. 

The Examiner states claims 13, 14, 17, 18, 26, 27. 30 and 31 remain rejected and claims 
8-11, 12, 15, 16. 19. 21-24. 25. 28. 29. 32 and 34-41 are rejected under 35 U.S.C § 112, first 
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paragraph, a$ containing subject matter which was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with wliich it is most nearly 
connectei to make and/or use the invention. The Examiner states this rejection is repeated for 
reasons of record as set forth in the last Office Action for claims 13, 14, 17, IS, 26, 27^ 30 and 
31. Claims 8-11, 12, 15, 16, 19, 21-24, 25, 28, 29, 32, 34 and 35-41 are now included in the 
rejection because these claims are broadly drawn to non-exemplified progeny plants, methods of 
using a multitude of non-exemplified, uncharacterized breeding partners in an unlimited number 
of crosses, given the open claim langu?vge and the faijure to specify that an Fl hybrid is produced. 
The Examiner flirther states claims S and 21 are now included in the rejection because the 
specification does not describe a plant which is simuhaneously male fertile and male sterile. 

Apphcant has now canceled claims 13, 14, 17, 18, 26, 27, 30 and 31 and claims 9-1 1, 12. 
15, 16, 19, 21-24, 25, 28, 29, 32 and 34-41, alleviating this rejection. Applicant ha:^ amended 
claim 8 and added new claims 42 - 62, placed in the fonnat suggested by the claims faxed by 
Supervisory Patent Examiner Amy Nelson on August 2, 2002 and again on November 15, 2002 
by Examiner David Fox. Applicant believes the new claims come within the purview of the 
w^ritten description requirement and do not add new matter. 

In light of the above remarks. Applicant respectfully requests reconsideration and 
withdrawal of the rejections to claims 949, 22-32 and 34-41 under 35 U.S.C. § 112, first 
paragraph- 

Issues Under 35 U.S.C S 102/103 

Claims 11, 15, 19, 24, 28, 31 and 32 remain rejected and claims 39 and 40 stand rejected 
under 35 U.S.C. § 102(e) as anticipated by or, in the alternative, under 35 U.S.C. § 103(a) as 
obvious over Hofibeck (U.S. Patent 6^1 1,445). Tbe Examiner asserts this rejection is repeated 
for the reason of record as set forth in the last Office Action mailed July 16, 2002, The Examiner 
concludes stating that the claimed invention is prima facie obvious as a whole to one of ordinary 
skill in the art at the time it was made, if not anticipated by Hoffbeck. 

Applicant has canceled claims 11, 15, 19, 24, 28. 31, 32 and claims 39 and 40. thereby 
alleviating this rejection. Applicant has now amended claim 8 and added new claims 42 - 62, 
placed in the format sxiggested by the claims faxed by Supervisory Patent Examiner Amy Nelson 
on August 2, 2002 and again on November 15, 2002 by Examiner David Fox, Further, Applicant 
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submits In re Tfwrpe, states that "a product by process claim may be properly rejected, over prior 
art teaching the same product produced by a different process", as noted by the Examiner, In re 

Thorpe, 227 U.S.P.Q. 964, 966 (Fed, Cir. 1985). However, Applicant submits that thir, is not the 
same product physiologically or moiphologically as the cited prior art as can be evidenced by one 
skilled in the art through analysis of tlie data tables in each. In addition, it is impennissible to use 
hindsight reconstruction and the benefit of Apphcant*s disclosure to pick among pieces which are 
present in the art, there must be some suggestion to make the combination and aii expectation of 
success. In re Vaeck, 20 U.S.P.Q2d 1434 (Fed. Cir. 1991). JMoreover, Applicant claims a 
metliod of making a plant which did not previously exi$t. Piirsuant to the recent Federal Circuit 
decision, Elan Phannaa^uticah, Inc. w Mayo Foundation for Medical Education & Research. 
304 F.3d 1221, (Fed, Cix, 2002), '^a novel patented product is not "anticipated" if it did not 
previously exist," Id. Tliis is the case whether or not tlie process for making the new product is 
generally known. Id. The invention 34M94 has not previously existed as it is the result of 
crossing two maize inbred lines GE56S044 and GE533486 therefore Applicant strongly asserts 
that neither the suggestion of the claimed unique invention of the present application nor the 
expectation of success is taught for one ordinarily skilled in the art in the reference cited by the 
Examiner. 

In light of tlie above, Applicant respectfully requests the Examiner withdraw the rejection 
under 35 U.S.C- § 102(e) as anticipated by or, in tlie alternative, under 35 U.S,C. § lG3(a) as 
obvious over Hoffbeck (U.S. Patent 6,21 1,445). 

Applicant acknowledges that claims 1-7, 20 and 33 are allowed* 

CoDClttSiOD 

In conclusion, Applicant submits in light of the above amendments and remarks, the 
claims as amended are in a condition for allowance, and reconsideration is respectfiilly requested. 

No additional fees or extensions of time are believed to be due in connection with this 
amendment; however, consider this a request for any extension inadvertently omitted, and charge 
any additional fees to Deposit Account No, 26-0084* 
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Reconsideration and allowance is respectjfully requested. 



RespectfiiUy submitted. 



Lila A. T. Akr-^d, Reg. No. 52,550 
McKEE, VOORHEES & SEASE 
SOi Grand Avenue, Suite 3200^ 
Des Moines, Iowa 50309-2721 
Phone No. (515)288-3667 
Fax No. (515)288-1338 
CUSTOMER NO! 27142 

Attorneys of Record 
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Tlicor Appl Gnnci (1981^) 77:339-892 




EfSciei5t prodoction of doubled haploid plants through colchicine 
treatment of anther-deriyed maize callus 

V. Wan', Ptrtoliiio- anrt J.M. Widholm- * 

' DcpHrimoU of Asronorn^, Turiicr RhII, I (02 S. OoQciwin Ave. Univcn^icy of tllinoiK, UrbaTi:^ TT. 61501, USA 
CommLmtraicd by O* Wcnzcl 



S?r«ninftni. A chromosome dtiublioa ted^niciut. i.ttVrtlvinK 
colcJiiciae treatmeni of axi cmbiyoset^ic, haplcirt citiluj 
Hue of iTiiiize (^Tt'ii mcyx L., dwivad throiij^ ^nthtr c al- 
lure), was cvalufltetl TWo colchicina IcvcU (0.025^0 and 
0.05"^) iTid ihiet Txeatn-icnl durriii.ori.s (24^ 4Ss and 72 h) 
were ii$«diind wmpared t-o uawatad coniroU. Chromo- 
ao^nc coirnts trad saad recovery £i*om rft5<3a«rar4?*d pl;inLa 
were dexermincd. jNo^ioiihJcdliaploid plajcts were recwur 
creUrd £1*0 m cuUi wl^oul cutchidj^e trcatm^t After 
treiilmftjiT with colcliictne for 24 h, the callus lissue regca- 
er2.1cd abous 50% dDubfed h^ipluid oJUi^iLf. Ail of the 
plants reg&tieL-atcd CcOiSi tbe callL treated ^Ql cr>lch(cme 
for 72 li wcto doubled haploids, except for li lew tftmi- 
ploid plnntfi. No sigBitlc^tpt difTfurencd jn chromosome 
do^bJio^ vvii3 obHCr/cd bdtwesn Lhu iv/O colchicine fAv«5/«i. 
Most orihcdotiblfid h$plOid pianu prpduced viable pol- 
Ito. a.od li total of 107 ',»jr >:^6 doubled h.iploia pinnt* 
prodxiced from 1 to 25fi Hccd5. Lcw tixlmsive studies with 
two Otixer gcni>iyp^ gave simUar rc:titll&. 'Fhcsc reaulU 
demotutrate Ihttl colchicine creaimciit of haploid callus 
duu^ C^n hfi u very efractivu And rslativuly easy method 
of obU\inliis a high froqucncv of doubJcd haploid plants 
tiirouijli kiAthsT culiure. 

Key words: Zcrt mays - Anther culture - Embiyogcnw 
haploid callus - Ohrotnosoow doubling 



iurroduuliou 



X'he success of -ptodwcAnit jliai7loid plants in m^i^-' 
mrougli auiher culrura makes U POWibie to getiaratci 



* To whom ;:orT«pAn<lcr»cc should be H(Wres«d 



inbred tines Ihrongh chromosome doubling {K.ao ct ill 
1936)* iiowcvct, the a.pplii:ation of lijjtlLCic culiiui: to plant 
breeding is largely dependent on thft prnduulioa of targe 
numbers of haploid phntx and ifa^ high frequency of 
mduciioa of chromosome do ublinc- muixn;, dOThcr- 
di:rivcd httvc been developed and used coniicj<frrci4liy 
(Wu ct ah J9R3). HosnTwr, thu frc<|\ieDcy ofchromosomts 
doublini^ of Anthcr-dtrived haploid plants cither sponta- 
Odoualy Or tbrou^jtb colchicine trcL^Tmant has bccjti iin- 
dAimrabiy low (K.u ci al. 197R; Nicsch ctal. Miao 
«r ai, i97tJ)r Ku ct lO. (1978) and Mitsch cc itl. (Z982) oh- 
e^pvcd only and 4.3% sponLaucpiwIy dpublcti h>it> 
ioids ^^Tnartg plnT)N tcKcxiCiated fcom ct»lturo4 ?Tiai2t 3D" 
tliers, rcsjseccfvcly, Miao etol. (i97ii) treated tincijdr- 
dsi ivird pIanti?:K ind obtained only oo^ ph^nt wbic-h .<*t 
seeds from the 24 plants thut i^ur^ivert. 

Withinaiiy plant :^pecie.*i, chromosotnc doubling; can 
be jvciiiwd by the use of an antinutoiic a^cul.Lrcfltmsnt 
of ajDt[icr-<lociv*d, haploid plantlcts. Since tintimltotjc 
uK^ats such <:^ichicme visually induce chromosome 
doubllt^g in only ^omucdld due to Lhe ^synchrony o^C1^il 
divisions, chimscic phmlis ai'd coixunon n.flor cokhicjii^ 
ircrfiTment. For plant lipecii^s whii;;h produce bi^.'iu^ll 
nowei*!t and dtUrs nr branches chimertt^ iire acttcpluble 
wnoc some tillers or htanchs may d*v«lop from IhC 
chruniosoTnc-doubled ccUss. io conlrasc^ mniTs ptanU 
usirdlly do not prodiicc Ullers and cell lines which givft 
mt^ U> Uie tdSSei ^nci c^r ure alreiuly dclermioed in Ihe 
mfttuLft 56ed (Coe *ind Nmiffcr 197S). Colchiclns trciiL- 
mcal of maixc iFCcdliogfl orplautlets mny double tixt chro- 
mosoKOd aumbci* In tlu uuucl or ear. but ollcn noi' in 
hnlh, which will make 5clf»i)Ollination impiwsible. Thcac 
rismwns jojay cxpiiun why ihc cfficicocy of inducing 
doubled haploid plo ats {n mahfic is vaw low by colchicine 
trcalinetit of re^mwd haploid plajitleti; (MitiO dr a), 
1978). 
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Since >k-ioialic embryo* Prom iissnie ciiiuircs may 
vclop 1 ron) oner or a fr.TA- celiv. it may be potwibb i,o ioduw 
chronirisumc douhliutj in cinbryOiit?iiic huplt>ld wiUus 
and th&A\ induce phnT re^*ncruD'o»i I'rum iliis tissue 
(Oenovc9i and Collins V.)^2}. The use ol" a kui^ Icrra 
JiL^p^-jid cu;i;ircsy.%tii>i Ciipablc of pUm rcgcrti;r;j(;.on nvay 
nvjkct the chromosome doubling Icchnique tneciivc 
pro^>Oi^-d T<::iy cl til. (19fi6). ITus paptr icpyrLx the 
recoverv of doubled haploid pitints with hhji frequency 

culJus miiiaicii from mni^jt nntJusr cuIm^^ 



J*fiUiLs With iujUct ^tnii sillot v^tfr. SCir-))Ollm>tlcd On jsiiLtvr^ 
*ive diiy;. I'hc d«tK* of Tbc t\on duv ot>>Ilen shed ;ifi(; ihc flr«» 
day />f siO( cnKirftiiwc wctc lecurdcfi for 3,i TCpreoeiiiHhVc 
doiiflud IwpJrtld pbllLs. €kJCdi h.Hrvc5(4d 40—43 dni^-i hAcJ' 

:^OIIi;V*:^:on 

i>r(Vn:./,A-,//rv; ,7//;A./Vv /^Mr/. Ti>r. rcoi fip« wci- tw/ti-l rc;:icd in 

acid i'oj ::4 h 3nd ciiCi> sl4)rci-i in eihtmoi. Pormirodc e.s.'im- 
iimtiOM, ihti moi t/pfl lV»n> chch plwil ^-crc pJactJ in ti Moall vHtit 
wj(h ("/n fKiclocyjininc «nd heulCil (d die boiling noJnt R<^ut:r,tl 
timci. The mcnsiciijuiu: rc^oii wut, v^icis^ unci squftsiicd in one 
drop of^li^ j^l^lcIu^ acid on ,i slide. Aj IcliU iw^) i7>or tip-i 

Ui>n) cncll rc:jL;cnr.rrtrcJ ^li^ini were ei^itmincd \o tloxa-unc ihc 
plttidy level. 



l-»y9x Frl6. wcr.: grown in ihc Held in l9R7.71iKCl coirc^'tiVvn to 
anther plulmt? wcrz caiMi'cd ruir by pi^vitjusly described mLVhoC a 
(J^eicliru> Hnd rhfHi»pw>n l.W). l»etri di^hci COjiUmJnif ant/tew 
wtTc placed in pla^iUc k>xcs covered wiih dluiiiinunn foil atSKT. 
About I mojith laJrr, cmbryu-lllt.: t;truclure5; bcenQ 10 uppcfMP 
Irom pcBporidin- tmthcrs. Tht^ cmbfyo-likc iLto^sturts were 
removed IVom ihc aodnii-y and were it-anxrcjTccJ a csillii* in- 
driCTk>n mcdmin. The cyiJux inHTictioii medfuni OOH-sixicd OJ' 
mQCfCniitntirMs «nd viUiintn- oi* N6 Urcdnim (CtlU fftuL iy75), 
niicroniilncnrs of B5 mttjiijm fOatVibury cl al. :96J?) wilij 2.4^D 
(0.4ipAf). d«:amb.^ (iUji^/), TnyoTnosfud (0.5? m^jl* t- 
proline (25.0 in .'^). cazyiuiiiic a;sdn bydrpjysatc (OJ ml) su- 
crose ($7.6 mAO. N.H^eDTA (J If), uiid FeiO^ -711.0 
< nAf). CuRuv iiucs- eadt <trwSicb was dL-n vcd from a single 
cnjbryo.liKo xtruciufC, ^verc Tn«intflJi>ed in the CftHui mducHoO 
mcdfuiti ihrou^ subca»!ure« bvsdftctlw; crtujj/fci ot'lhccmbiyo- 
gctiit carii iif 4-ivccJf ifitcrvHij. One Itinhly nygcflwaWe c-^J^uS l/iw 
waft u-wl inoiiUw uAer cidiurfc imiiaiion, 

Cf>U'hM>i<* treatment, Oolchjclne »-iix dissolved in wHtcr <o nKilitf 
L <tltjcv 5oJuUon whic^ v/fl* tiltcy-slcnhicd ;ir)d then addftd ti» 
h(fmd O mcdj\li^( (Oi.ncau rtal. m^) to the «tquir*tj (J.i^U 
canccDimiionrt unci «Orcd ai th« d;*7k. Ab*>ul ll)ml of ihe nic- 
drum w«5 pluccd in J'cu r dishes CT0av25iTim)and aiilwrpupcr 
i-lijc $uppCirt«l tjy d 3iuinl<yw si.cci &cr<ttrji. which were auux'i:i vcd 
prcviouijy, wxy sfituxaUsd wiih ihcJUquid mtsiinm. £uibrvo«nic 
calli, 2(1 il«ys af^cf guiMTull urc. ww* cui inro 0.5 1 .0 W piccM 
aiHl were pljtcd on Che tnof^i paipur aad ihcuhaurd ui cbtb 
dtirk >t^ JSV. FoIJovnnij trcamwiiu ific colli wctl- plncBd oii jt 
ftiumlcJiis TCCJ wrtsn ;ind vvcrc riiwcd twice hi Hquid D medium 
WlUlOii* colchicine. 1w,-- colclirinne If uclil ttCCj 0,05%; 

Hiid (hrcc trdiiitrKThi dwtutwiiM were ifs«d mi oompurdd \nih 
untreated a»rlroJ. 

/^/tOT/ re^rfinfrmlun fnmi tm/ea ca/Jl. ColclJlCifte LrtetiUd CttMi 
wci-c fiubciilMircd iwo limCT wifl) &t\ nWarvnl ofJO d:iy»on ^Har- 
soIiiUrpctl O medium. Por pluuT wnonBrmtoa, culH were trans- 
lerred lo W m<(dmm fOunciiji el hI. 1985) with 5.3 nit>I 
6-hCTi7ybdcjiuitf ffjf ^ days. rjiecHlIf v,Ktt Uiun yuJmrcd in M 
mo^nm uuUJ :»tFmc n:gi:ininiicd pleinilcrs greu' lo 5-4 cm loni- 
which occurred. wirhin ui>out ao^bjH. -nicruirwitimicd pWniJt*S 
were IranftfCKftd t« H tncdium minnx H y vltA/nins »Tid filuCMe 
>fl eunvro tubc» /cTT rmhcr jjrtwih. AiW 7-10 days, they wm; 
ifrtn$p4Jlrtted tu wiil in 11 J-tTp por/; ktov^tj for nuoChcr 
10-15 days for even Jonfter dcpradiufl on (be growth of tfwcb 
plaiU), Filially, the plajiw were IraiupJufiled in ptil» m 

ihc ^Ahuustf nnd at iwn rooi Ups were collected Tmrn 
tfHch plant Fur mii^iic exainrTunVn. 



AH 24 pltintiv rcgeoeraiyd imnj iLe uutrcated c^ili con- 
earned tbe hapJold nLimhsr of ren chromofomta (Table 1. 
Flo,. IvO. C>f % pltu;b rcgentratcd from i^lii trciitiri for 
24 b vvith tritlior 0,02.?% or CCJ^/h Ci>iclji<.anc, 49 were 
dIpJoiO with :20 chromosomes (fi^. i yiiij Uic i7tlif;i' 47 
w?re htiploid vi-itb ice ch rotnosomtw. pf 53 plant.i rroin 
nlis CftUi treated with colcliidnc lor 4« 29 were diploid 
pJ<mi«. CaJH treated for 71 h did not rcDcncratc inv h?:p- 
loid plantq- witii mojrt lieiofi; diploid ji/ant* t;xccpt for one 
;itid four ieii'ftploxd pl?im3 v^:th 40 ohromoscni^ts ub- 
U-iincd frc-iii Lh'j two 7:?-b troatmeiib oi' 0.r>25'/« atDd 
0.0i% coicbiduc. rajp^cUudy. No Sigaiiicaat dilT^rjncc 
in cbramosomc dnublinij w^*; observed betwfte^a ihcM 
two colcluciiic levels fl1ab?ti 1), 

The b>*ploid plunts rc^cncratad in iHn fitudy fli] dfs- 
)3Uycd 2 chiiractcrisTic morphology (^hort, uaxrow 
lct*vroi, reduced vigor, arid no pollen shed). Und^r the 
stimc c,n>wicg condiuous, the doubled haploid pJante 



il^fl-^; f'' i^ncraied from cot^hi^m^-lr^i^to^ 
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were -cncculiy n^orc vijprons in aopeacanoc and grew 
moi-c rapidly when compawd >vitix rhe hiiploiJ plante 

n-.cn'ts rxliiKi«c-l ^iraiiar moiT^^olosy. Mosi ol ihcm pro- 
riuD'd iibimH^mL viublc pollen. A coinmon ieaturc ot 
many of Uie riouhlcd htipioiLi plants wn^ the appenrnnct: 
or with some temtitd n^wers. The caps of these 

pknia COUltl. however, still be scU-F^-^ninLUcd it rhc sUloi 

MO^t doiibled haploici plants, 107 ofJ 36. pr*> 

ductci rroii^ 1 to 256 seed p:r lifir ciTier scU-poUi'^i^tion. A 
Rjw euij:? iKid ^ilmoit normal seed set (Fig. 3). Among 29 
UoubJ^r^t haptold piatir.<: which did aoipHHluce seed, 21 yl 
LhcidnnT^ --^^^tild iioc nolhnfited due lo.usyochroTioutj 
poiltfn shed and iilk ctnorgcxicc, rfcift lack ol car riavftlop- 
iTiuur. o.- to .turned growth. Eim ot^^^i^ P^-^^^?; p^^duccd 
no iven al'lfir being polUnftwd one oi: two rtmcs on 
iiuux^s^iva duyy. Hi"* synchrony of iv^llcn i*hed and silk 
(jm^rgetice wcvtj ttie Doain fkciors which alTccted the seed 
prodxjction by Oiii doubled htipJaid pVanLi. As 5Hr,'vn m 
T:ible 2, if the r.ryyer^ toc pollimition 1 -"1 du.ya 
later livan tht first p^^UtSil was shed, F,0 wvcr:i>ct of more 
T.ha;i .S? per c;ir w^re scl. If tht p.-^llmution \vaH 

stLutcd 4 davs laLci- than the fxrst p^illcn was ibid, th:: 
Mucd Sit Wis dr-dnuUicAlIy decreased to 39 seeds per car. 
Most plants vvoold not rci iieed if /^ilk <nncr^^c:ncc was 
dcUiycd 6 dttva or u»oi'e after poU^n shed bcstaa. 

five tctrupioid plants were found among the plants^ 
regenerated ui'L<>rtl)a ev*'o 72-h cokhiciac ircaimcnLij. Of 
thcse fivd plants, Ivvo plants had terminal 'jw:^ nDd three 
plants had good poiicn .shcd. but duu to late siik 
emcrgencii, only iwo of the pltiats produced on* kcwI 
each (^iVar self-pollkiiii'Uxi- 

Aniiicc-dcrivcd callus Unca from two ocher hybrids, 
H99 « and Pa91 x Frl 6, were al5i> trcuLcU wi:h 
chiciac. Dn& to lovvifr i-egcncnibilicy of th? CftUvi$ h'nc 
from x Fr1<> txnd incomplclt experiment design for 
the otiUus line from H9'>x Pa91. Ute data from lhe?ie two 
Uncs arc not incladcd. Uow?^.''cr, the.?e «:pcrmienT3 also 
showed thai ibft longer Ihc CftUus cultures ^-erc incubated 



1kMe2. The I'fiUdoTmhip between Lhtj doby iu silk cmC/JWitfc 

aifur the b«^nninfi ofppncii sbcd i«na Uie average 

seed pi'oducttd p*«' ear iTom 33 mix^omly sclccccd dnitblcd 



Silk emcTgciicc 



rollinaiwl"' 
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Ft" la ^nA l>. RoOt lip L-hnsmewmeA fr»>m :i * huulobj cell vniU 
IfTclironiosnrTH:* from ;> pUnl rCB^:n^ml£d rrnm uotrtaTcd c:.llu!; 
iiTitl it u dipInU cell wifh :if> duoinojiumts fron « pliuit rr-ffcr^ 




rr»m colchiLins trwli«l Uapioia h^ploid plarl Crij^U> 

ff om taJcbit:ine-L:'WicH h'^ploid Cilki. an.d hapJoid ptaiit (It^^t/ 
ftom ajii/c;»retl t:iillii5. 'Hw |xM <lii»Tn(!i6it arc ^Ll.^ cm 




* Qfid car per pliuu Jwll-poUiutftcd 



Oolibied haptold phtnis 



if 
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in coldiicinc-conrniniaitrcncdium, the more diploid plunu; 
were regenerated, aud oo diploid plants were regcneraxed 
rn)Tyt the ccoirol ctilli withyul wtdiicinc TreatHieiit. 

The?c r^^'iU'S theji indicalt; thai ctiroinnoKomecionbiing of 
iiitiixt CHllUi^ lisiiUL'. by colchicine U't^irtrLetir in rcproduc* 
jblc and iu not gciiotyi:i(>-$;;(&i;tJ'i»;, 



entire doubkd haploid plunia* with Jiigii frequency, whic^ 
produce fcriilc mai^se tnbrsd Unes within :i short tunc k 
it bi^fh frequency, thu?; inukiD^ Lhe anther calnue iijch- 
more LTscfnl to tjiff plant brticdcr. 

>j I -Ufitscfn^cn /j\ * I ' b i s \ 0 rk v u k >: u pj} o n cd by f 'j 1 1 di frvi m i ht 
[tu;. will! the hcipfUl udvicenrnr. .t>. K. UUficaiL 



Discussion 




mi: 



The pivsenf study shuws ihtil ibc colchicine trftntiueai of 
the fijubo'Oiejijc liapiuid maixc callus; co.i) very etTe.c- 
Tjv« for prod acin^f; a i:irt;c numbv^x of doubJod iziipluid 
plan 15. By incubutTn^ cmbfyo^^^iiJC hApIoid culli ot> 
coicJiicinc-uonluinine: medium, don Wed huploid pknts 
were produced hijjh fiequencks. Sijice idl tbc^plunLs 
from uaifctited caHi were haploids, ihc occurntneo of 
' doublud hiiploiri plants must be due to the effect of coi- 
lihicine- The Txiethod is rapid since it only r&quked 6 
months from colchidmr irctttTnent of caUt to the ban'esi 
of seeds from the rcjitmcratcd doubled IwpJoid plant. 

Thfs results of cKis irudy su^jgest thai lix^ durAtiuu t>f 
cOlCjbicuie irct^tmcnt u iraportani. The iTfiarilifexit of more; 
lb an 4tJ h h iiecc35;iry in order to ^ct hi^cr Iircjuimcy oi' 
doubled haploida ajnong the .regenerated planli. If the 
trearoient 72 tt-tniploid plann; couKi prodm-vd, 
w'illcli may not he d=sir:iblc. The t\^"o concenLrntjons of 
colCUieine iiaed. 0.025% ai>ci 0,05%, dj<J not bhow si^nif- 
iC^am diflercnccii in their chu'Cmosome doubling cJliwcn- 

There was no indiralJgn thflt ploidy rihimcras were 
regenerated, aincc most of the doubled hapioid plants 
produced accdw after ?«lf-f:K>iUarttion. The problem whicli 
caused ihe doubled hapioid plants to not lict seed** wu.< 
mAiniy dtdayod vill: cnier^enco OjC the Ifick ol" ear Jbrma- 
ticm,, which arc commort phenoiiiemi ttmong Iimsuc 
cuZiurc-dcrivcd ma?7e piaats (Miao ct itJ. 1978; Pctolfno 
and Jooes t9^€}. The abnormal plants found uxxiun^ Ihc 
regenerates were probably due to tlic tisitue culture con- 
ditions rather than the colchicine treatment since the 
same nbnornriAJi tje<; (^tuuted K^wth, tcnniniLl eur» tb.d 
lacK- of norjn)*il eyr) e-usieO cimorm the plants rcgcnerardd 
from untreated coutiul t-alJi. In practice, onjy vifioroxis 
pliintlfits should be 'iielwtwl before transplantuas lo 
grdenbOttSe Oi IieJd. Thi^ idioulJ reduce the frequency of 
abiiofinnl pixutd. 

The results show that ooluhidne treatmeui Of em- 
hryog«sinc bapluid udlus can result in the production of 
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